We report synthesis of hexagonal LaVxCr1−xGe3 (x = 0 -0.21, 1.00) single crystals, and present a systematic study of this series by measurements of temperature and field dependent magnetic susceptibility, magnetization, resistivity, and specific heat. Ferromagnetism has been observed for x = 0 -0.21, and the system manifests a strong axial anisotropy in its ordered state. The decrease of the saturated moment and the effective moment per Cr with the increase of V-concentration suggests this is an itinerant ferromagnetic system. The Curie temperature declines monotonically as the V-concentration increases. Single crystalline samples could only be grown for x-values up to 0.21 for which the transition temperature was suppressed down to 36 K. Although we could not fully suppress TC via V-substitution, for x = 0.16, we performed magnetization measurements under pressure. The ferromagnetic state is suppressed under pressure at an initial rate of dTC/dp ≃ -11.7 K/GPa and vanishes by 3.3 GPa.
I. INTRODUCTION
Transition metals and their compounds, can manifest itinerant magnetic behavior, with their magnetic properties originating from delocalized d -electrons.
1-3 Unlike the localized f -electrons in the rare earth elements, delectrons' orbitals can be significantly altered by the formation of chemical bonds. 3d electrons often become part of the conduction band, propagating in the materials, thus, their wavefunctions are very different from those of localized 4f electrons. This gives rise to the relatively large exchange interactions between the delectrons. Based on the Stoner criterion, 4 at a critical value of the density of states (DOS) and on-site repulsion, d -electrons can spontaneously split into spin-up and spindown sub-bands, which leads to ferromagnetic ordering. Although the Stoner theory 4 provides the grounds for understanding the itinerant ferromagnetic state, there are still questions left to be answered about the role of spin fluctuations and the quantum criticality in the itinerant ferromagnetic systems.
Itinerant ferromagnets are of particular interest for studying the mechanism of magnetism and superconductivity near a quantum critical point (QCP). Unlike the classical phase transitions driven by temperature, a quantum phase transition (QPT) at zero temperature is driven by non-thermal parameters. 5 A QCP is thought to be a singularity in the ground state, at which point the characteristic energy scale of fluctuations above the ground state vanishes. 5 In itinerant ferromagnets, the temperature dependence of the magnetic properties has often been interpreted in terms of spin fluctuations. [6] [7] [8] With the spin fluctuations, an ordered ground state can change into a non-ordered state by crossing a QCP. NonFermi liquid behaviors of the materials associated with a QCP can often be observed, such as the temperature divergences of the physical properties. [9] [10] [11] [12] [13] [14] Moreover, superconductivity has been discovered in the vicinity of a QCP in weakly ferromagnetic systems, such as in the case of UGe 2 15-17 and UCoGe 18 . On the boundary of a ferromagnetic state at low temperatures, a strong longitudinal magnetic susceptibility and magnetic interactions may lead to a superconducting state. 16, 19, 20 The parallel-spin quasiparticles in the ferromagnetic system should form pairs in odd-parity orbitals, based on Pauli Exclusion Principle. Theories suggest this type of superconductivity should be spin-triplet and magnetically mediated. 16, 19, 20 Thus, the suppression of ferromagnetism and the search for a QCP in the itinerant ferromagnetic systems may offer a better understanding of the magnetically mediated superconductivity and nonFermi liquid behaviors. Chemical doping, pressure and magnetic field are often used to tune the magnetic orderings, and drive the criticality. For example, a QCP emerges in Zr 1−x Nb x Zn 2 when the doping level reaches x c = 0.083, 21 and in CePd 1−x Ni x when the doping level is 0.95. 10 YbAgGe 12 , YbPtBi 14 and YbRh 2 Si 2 22 can be driven to field induced QCPs associated with a nonFermi-liquid behavior in the resistivity. In the case of MnSi 3 and UGe 2 , 15 itinerant-electron magnetism disappears at a first order transition and a QPT appears as pressure is applied.
LaCrGe 3 was reported to be metallic and to order ferromagnetically at 78 K. 23, 24 It forms in a hexagonal perovskite type (space group P 6 3 /mmc) structure. Previous work suggests it is an itinerant ferromagnet, with an estimated effective moment, 1.4 µ B /f.u., significantly lower than the expected values of Cr 4+ (2.8 µ B ) or Cr
3+
(3.8 µ B ). 25 LaVGe 3 , adopted the same crystal structure, is found to be non-magnetic above 2 K.
25 Based on the band structure calculated for both compounds, it is claimed that they have very similar DOS features and can probably be explained by the rigid band model.
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For LaCrGe 3 , the d -state of Cr manifests as a sharp peak near the Fermi level in the DOS, consistent with itinerant ferromagnetism as suggested by the Stoner model. LaVGe 3 , with fewer electrons, fills the band up to a lower energy level. Thus, the Fermi level of LaVGe 3 lies at a local minimum of the DOS, and shows paramagnetic behavior.
To suppress the ferromagnetism in this system, substituting V for Cr in LaV x Cr 1−x Ge 3 is one of the rational choices, since this is expected to tune the DOS by changing the position of the Fermi level. Studies of polycrystalline samples show that V-substitution does change the magnetic exchange interactions, and the long-range magnetic ordering is suppressed. 25 Only the temperature dependence of magnetization was measured on the polycrystalline samples, and the precise stoichiometry of this doped system was not analyzed by chemical or physical measurement. The V-concentration dependence of Curie temperature was not reported, and it is not clear at which concentration the ferromagnetism is fully suppressed. Detailed measurements of transport and thermodynamic properties of the doped system are needed, since they allow to follow the evolution of the ferromagnetism and shed light on its mechanism.
Besides chemical substitution, an itinerant magnetic system can often be perturbed by applying pressure. Thus, for the LaV x Cr 1−x Ge 3 series, pressure can also be used to suppress the magnetic state and discover a possible QCP.
In this work, we report the synthesis of single crystalline LaV x Cr 1−x Ge 3 (x = 0 -0.21, 1.00) samples, and present a systematic study of their transport and thermodynamic properties. A ferromagnetic transition has been confirmed, and the system shows a strong axial anisotropy in its ordered state. Both of the effective moment and the saturated moment per Cr decrease systematically as V-concentration increases, indicating that the Cr moment is fragile and the system is an itinerant ferromagnet. The Curie temperature decreases with Vsubstitution. The magnetic ordering is suppressed down to 36 K for the highest level of V-substitution obtained (x = 0.21, other than the non-magnetic LaVGe 3 ). Given that ferromagnetism is not completely suppressed by our highest level of V-substitution, measurements of magnetization under pressure were performed on the x = 0.16 sample. The ferromagnetic state is suppressed by the increasing pressure and vanishes by 3.3 GPa.
II. EXPERIMENTAL DETAILS
The relatively deep eutectic in the Cr-Ge binary 26 provides an opportunity of growing LaV x Cr 1−x Ge 3 compounds out of high-temperature solutions. 27, 28 Single crystals of LaV x Cr 1−x Ge 3 were synthesized with a ratio of La:V:Cr:Ge = (13+2x):10x:(13-13x):(74+x) (0 ≤ x ≤ 0.6). High purity (> 3N) elements La, V, Cr and Ge were pre-mixed by arc-melting. The ingot was then loaded into a 2 ml alumina crucible and sealed in a fused silica tube under a partial pressure of high purity argon gas. The ampoule containing the growth materials was heated up to 1100 • C over 3 h and held at 1100
• C for another 3 h. The growth was then cooled to 825
• C over 65 h at which temperature the excess liquid was decanted using a centrifuge.
27,28 For x = 1.0, i.e. LaVGe 3 , excess Ge flux was used with an initial composition of La:V:Ge = 15:10:75, and the decanting temperature was adjusted to 880
• C accordingly. Single crystals of LaV x Cr 1−x Ge 3 grew as hexagonal rods with typical size of ∼ 0.7 × 0.7 × 5 mm 3 (seen in the inset of fig. 1 ). A considerable amount of second phase material was grown as the result of secondary solidification, which was identified to be V 11 Ge 8 by powder X-ray diffraction. For growths with initial composition of 0.6 < x < 1.0, the sizes of crystals dramatically decreased to submillimeters, and could not be visually distinguished from the secondary solidifica- Powder X-ray diffraction data were collected on a Rigaku MiniFlex II diffractometer with Cu Kα radiation at room temperature. Samples with rod-like shape were selected for the measurement. Data collection was performed with a counting time of 2 s for every 0.02 degree. The Le Bail refinement was conducted using the program Rietica. 29 Error bars associated with the values of the lattice parameters were determined by statistical errors, and Si powder standard was used as an internal reference.
Elemental analysis of the samples was performed using wavelength-dispersive X-ray spectroscopy (WDS) in a JEOL JXA-8200 electron probe microanalyzer. Only clear and shiny, as grown surface regions were selected for determination of the sample stoichiometry, i.e. regions with residual Ge flux were avoided. For each compound, the WDS data were collected from multiple points on the same sample.
Measurements of field and temperature dependent magnetization were performed in a Quantum Design, Magnetic Property Measurement System (MPMS). The ac resistivity was measured by a standard four-probe method in a Quantum Design, Physical Property Measurement System (PPMS). Platinum wires were attached to the sample using Epo-tek H20E silver epoxy, with the current flowing along the c-axis. The absolute values of resistivity are accurate to ±15% due to the accuracy of measurements of electrical contacts' positions.
Temperature dependent specific heat in zero field was measured in a PPMS using the relaxation technique for representative samples. The specific heat of LaVGe 3 was used to estimate the non-magnetic contributions to the specific heat of LaV x Cr 1−x Ge 3 . The magnetic contribution to specific heat from the Cr ions was calculated by the relation:
The temperature dependent, field-cooled magnetization of a single crystal for x = 0.16 under pressure was measured in a Quantum Design MPMS-SQUID magnetometer in a magnetic field of 20 Oe, 50 Oe and 1 kOe applied along the c-axis. Pressures of up to 4.9 GPa were achieved with a moissanite anvil cell 30 . The body of the cell is made of Cu-Ti alloy and the gasket is made of CuBe. Daphne 7474 was used as a pressure transmitting medium, and the pressure was determined at 77 K by the ruby fluorescence technique.
III. RESULTS AND ANALYSIS

A. Crystal Stoichiometry and Structure
The stoichiometry of the LaV x Cr 1−x Ge 3 samples was inferred by WDS analysis. Table I summarizes the normalized results showing the atomic percent of each element. The ratio of La:(V+Cr):Ge stays roughly as 1:1:3. The variation is induced by systematic error, and the counting statistics suggest there should be 2% or less relative error due to counting. As shown in the inset of fig. 2 , the ratio of x WDS over x nominal is approximately 0.4, and the small 2σ-values suggest that the samples are homogeneous. In the following, the measured, x WDS , rather than nominal x values will be used to index the stoichiometry of the compounds in this series.
Powder X-ray diffraction patterns were collected on ground single crystals from each compound. Fig. 1 presents the LaCrGe 3 X-ray pattern as an example. The main phase was refined with the known P 6 3 /mmc (No. 194) structure. Small traces of Ge residue can be detected, whereas no clear evidence of La-Ge, V-Ge, or Cr-Ge binaries was found. Similar results (P 6 3 /mmc structure with minority phase of Ge) were obtained for the rest of the series. The lattice parameters, obtained by the analysis of the powder X-ray diffraction data, are presented in fig. 2 . As is shown, a and c are monotonically changing as the x increases, which is consistent with the reported data. 25 Crystallographically, transition metal elements in LaCrGe 3 and LaVGe 3 occupy the same unique site 2a. Table II .
-0.21) series. The measurements were performed with H parallel to ab-plane and c-axis at 2 K. For H c, the magnetization of all compounds saturates very rapidly as the magnetic field increases form H = 0, a manifestation of a typical ferromagnetic behavior. This clearly shows that c-axis is the easy axis, consistent with the neutron powder diffraction study. 24 For H ab, the magnetization rises more slowly as the applied field increases. As can be seen, at low fields, M c ≫ M ab ; however, as x increases, H Equal , the field at which M c equals M ab decreases monotonically (fig. 4) . The x-dependence of H Equal presents a calliper of the diminishing range of the low-field M c > M ab anisotropy. These data suggest that the LaV x Cr 1−x Ge 3 compounds might have a canted ferromagnetic structure. The change of anisotropy is probably caused by field induced spin reorientation, which is consistent with previous neutron study. 24 For H c, the saturated moment µ S per Cr is determined by linear extrapolations of the magnetization from high fields to H = 0. For x = 0, µ S is found to be about 1.25 µ B /Cr, essentially identical to the reported value 1.22 µ B .
24 It monotonically decreases as V-concentration increases and drops to 0.30 µ B /Cr for x = 0.21. The values of the saturated moment µ S with H c are summarized in Table II . Again, the decrease of the saturated moment implies the LaV x Cr 1−x Ge 3 series probably is an itinerant ferromagnetic system.
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To estimate the Curie temperature T C from the magnetization measurements, we studied the temperaturedependent, field-cooled (FC) magnetization of the LaV x Cr 1−x Ge 3 series, with H c at 50 Oe, as shown in fig. 5 . The magnetization for LaCrGe 3 exhibits a sudden increase near 90 K, indicating a transition to a ferromagnetic state. However, at around 68 K, its value starts declining, then saturates at low temperatures, leaving a peak seen in its magnetization. This is probably associated with the changes of the magnetic domains and the demagnetization field upon cooling. Similar feature was not observed for the V-doped compounds. It is possibly due to the pinning effect brought by the V-substitution. For the other members of the series, the susceptibility shows the expected, rapid increase and the tendency to saturation at low temperatures, which indicate the existence of a ferromagnetic state in this series for x up to 0.21. The Curie temperature was estimated by extrapolating the maximum slope in M/H to zero, as shown by the arrow in the inset of fig. 5 ; the T C values are listed in Table II . Given that these are very low field M (T ) data, these values should not be too different from those inferred from the Arrott plots, fig. 6 (see below) . The monotonic change of the Curie temperature demonstrates that the ferromagnetism in the LaV x Cr 1−x Ge 3 series is systematically suppressed by the V-substitution.
Given that a ferromagnet possesses a spontaneous magnetization below its Curie temperature, even without external magnetic field applied, the determination of the Curie temperature from the temperature-dependent magnetization is not without ambiguity. To have a better evaluation of the Curie temperature, magnetization isotherms in the vicinity of T C were measured for x = 0.16. Since the easy axis is parallel to the sample's long axis, and in order to reduce the uncertainty caused by demagnetization effects, magnetic field was applied along 
the rod (H c). According to the Arrott-Noakes
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relation: (H/M ) ∝ M 2 at T C , the ferromagnetic ordering temperature can be inferred from the magnetization data by noting the temperature at which the low-field data pass though the origin. As shown in fig. 6 , the Curie temperature for x = 0.16, determined by Arrott plot 31 , is about 51 ± 1 K, which is very close to the value obtained from the low field magnetization measurement (also seen in Table II ). Therefore, the T C determined from the low field magnetization data appears to be reliable for these materials. It should be noted that the isothermal curves in the Arrott plot are nonlinear. Such feature may be associated with complex magnetic phenomena in a disordered system 33,34 rather than with a simple clearly defined Landau type second order phase transition.
The inverse of polycrystalline average susceptibility H/M measured at 1 kOe is shown in fig. 7 . The polycrystalline average susceptibility was estimated by χ ave = 1 3 (χ c + 2χ ab ). At high temperatures, all of the compounds follow the Curie-Weiss behavior. However, evident deviations from the Curie-Weiss law can be observed below 130 K for x = 0.19 and 0.21, as also seen in GdFeZn 20 .
34
Further investigations are needed to understand the origin of these deviations. The temperature range of 150 K to 300 K was selected for fitting the high-temperature magnetic susceptibility with 1/χ = (T − θ c )/C, where θ c is the Curie-Weiss temperature and C is the Curie constant. The effective moments µ eff and θ c are summarized in Table II . Considering the presence of small amount of Ge and V 11 Ge 8 as well as the accuracy of measuring sample's mass, the values of µ eff in this series are accurate to ±5%. For x = 0, µ eff is found to be 2.5 µ B /Cr, a value that is smaller than the calculated value for Cr 4+ : 2.8 µ B or Cr 3+ : 3.8 µ B , yet larger than the reported value: 1.4 µ B .
23 The effective moment per Cr ion decreases as the V-concentration increases. Also shown in fig. 7 , as x increases, the slope of the H/M curve rises gradually, and the Curie-Weiss temperature decreases from 91.7 K for x = 0 to 6.7 K for x = 0.21 monotonically. The positive θ c values indicate that ferromagnetic interactions are dominant in this series. The decrease in θ c suggests that the ferromagnetic interaction is suppressed by V doping. Based on all of these results, it is highly likely that the Cr ions in the LaV x Cr 1−x Ge 3 compounds manifest nonlocal-moment like behavior.
The electrical resistivity as a function of temperature for LaV x Cr 1−x Ge 3 is presented in fig. 8 (a) . At high temperatures, the electrical resistivity drops linearly upon cooling, characteristic of normal metallic behavior. For LaCrGe 3 , due to the loss of spin disorder scattering, a clear break in resistivity occurs at about 84 K. With the subtraction of the residual resistivity ρ 0 (listed in Table II), the evolution of the ferromagnetic transition with increasing x can be clearly seen in fig. 8 (b) . As the V-doping level increases, the spin disorder scattering associated with the Cr moment ordering becomes broadened . For x = 0.19 and 0.21, the feature is too subtle to be clearly detected. Due to the broadening transition feature, determining T C via dρ/dT is problematic. Instead, the point at which the slope of ρ(T ) changes is used to infer the critical temperature in the resistivity data, as indicated by the arrows in fig. 8 (b) . The inferred T ρ C is summarized in Table II , and it is clear that the Curie temperature decreases monotonically as the Vconcentration increases. In addition, ρ 0 seems showing a broad maximum as x increases, which is likely due to more disorder/impurities induced by substitution.
The temperature-dependent specific heat data for the LaV x Cr 1−x Ge 3 (x = 0, 0.04, 0.09, 0.16 and 1.00) series are presented in fig. 9 (a) -(d) . The specific heat can be estimated by the relation C p (T ) = C e + C ph + C M , where C e is the conduction electron contribution, C ph is the phonon contribution, and C M is the magnetic contribution. Since LaVGe 3 is non-magnetic, C e + C ph can be approximated by the C p data of LaVGe 3 . Thus, the magnetic contribution C M can be evaluated by the relation:
. Above the ordering temperature, the specific heat of all compounds are expected to behave in the same manner. Therefore, C p (T ) of all compounds were normalized with respect to LaVGe 3 's specific heat C p (LaVGe 3 ), with the high- est temperature C p values setting to be equal (as seen in fig. 9 (a) -(d) ). The changes induced by the normalization are less than 3%. An anomaly can be observed in the C p (LaV x Cr 1−x Ge 3 ) with the comparison of C p (LaVGe 3 ). This anomaly, associated with the ferromagnetic transition, can be best seen in LaCrGe 3 sam- ple, at ∼ 85 K. As V-doping level increases, the feature becomes less obvious and systematically shifts to lower temperatures. For x ≥ 0.19, this feature is no longer detectable. To estimate the ordering temperature, △C p /T for x = 0, 0.04, 0.09, 0.16 are plotted in fig. 9 (e). The magnetic phase transition manifests itself as a local maximum. The change of slope seen at ∼ 87 K for x = 0 and ∼ 73 K for x = 0.04 may indicate the on-set of the transition. The mid-point on the rise of △C p /T was chosen as the criteria for T Cp C , as indicated by the arrows in the plot. These T Cp C values are also presented in Table II . Again, we observe that with the increasing amount of V substituted for Cr, the ferromagnetic state in this series is gradually suppressed. The magnetic entropy per mole Cr (S M ) is estimated by the integration of its magnetic contribution to the specific heat. For x = 0, S M is found to be about 56% of Rln2 at T C , which again suggests that Cr ions show non-local-moment like behavior. For the other members in this series, due to the broadening transition feature, the estimation of S M become less precise.
C. Effects of pressure on the magnetic properties of LaVxCr1−xGe3
Given that i) we could only grow single crystals for x ≤ 0.21, and ii) that up to x = 0.16 the ferromagnetic transition can be confirmed in different measurements, we decided to evaluate the potential for quantum critical behavior by using pressure as a second tuning parameter. Figure 10 (a) -(c) show the temperature dependence of the field-cooled magnetization for x = 0.16 measured under different pressures. The measurements were performed with H c and H = 20 Oe, 50 Oe and 1 kOe. The Curie temperature T C is revealed by a rather sharp increase of the magnetization. Due to the loss of the signal, there is a serious limitation to the determination of T C close to the critical pressure. For higher field, H = 1 kOe ( fig. 10 (c) ), measurements and data analysis are limited to the large background of the pressure cell (This is the most likely source of apparent diamagnetic shifts in higher pressure data). By comparing fig.10 (a), (b) and (c), the magnetization under 3.3 GPa is not considered as a ferromagnetic behavior. The pressure dependences of the Curie temperature measured at different fields show consistent behaviors, as plotted in fig.11 . The result shows T C decreases with applied pressure at an initial rate of dT C /dp ≃ -11.7 K/GPa below 2.8 GPa, and no ferromagnetic transition can be detected in our measurements above 3.3 GPa. Similarly, the low temperature magnetization decreases as T C decreases with applied pressure as shown in fig. 10 (a) -(c) . Although the low temperature signal is not necessarily equal to the saturation magnetization, the decrease of the low temperature magnetization following the decrease of T C is expected for an itinerant ferromagnet 35 and was experimentally observed in ZrZn 2 .
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IV. DISCUSSION AND CONCLUSIONS
The growth of single crystalline LaV x Cr 1−x Ge 3 (x = 0 -0.21, 1.00) samples has allowed for the detailed study of the anisotropic properties, the determination of the easy axis as well as the estimate of the effective moment and the saturated moment. In addition, careful chemical analysis was performed to determine the precise concentration of this doped system. This offers a clearer understanding of chemical substitution effect on the suppression of the ferromagnetism in this system, and is also crucial for calculating the saturated and effective moment per Cr ion.
We have been able to suppress the ferromagnetism in the LaV x Cr 1−x Ge 3 series via chemical substitution. The ordering temperatures inferred from low field magnetization, resistivity and specific heat measurements are summarized in Table II . A phase diagram of x-dependent T C for LaV x Cr 1−x Ge 3 was assembled in fig. 12 . For x = 0.19 and 0.21, magnetic transitions can only be detected in M (T ) but not in ρ(T ) and C p (T ) measurements. We can see that for the LaV x Cr 1−x Ge 3 series, the ferromagnetic transition temperature is suppressed almost linearly by V doping: T C = 88 K for x = 0, and T C = 36 K for x = 0.21. Since single crystalline LaV x Cr 1−x Ge 3 compounds with 0.21 < x < 1.00 were not synthesized, the exact concentration x c at which the ferromagnetism in this series is completely suppressed via V substitution is not determined. Based on the our data, a critical concentration is likely to exist near x = 0.3. It is worth noting that this is the substitution range that a linear extrapolation of the H Equal data shown in fig. 4 reaches zero.
The estimated µ S and µ eff per Cr as a function of x are plotted in fig. 13 (a) . As is shown, both µ S and µ eff decrease in a clear manner as the V-concentration increases. Consistent with the Stoner model, this suggests the system possesses a fragile ferromagnetism which can be easily perturbed. The criterion for the ferromagnetic state is given by the relation U D(ε F ) ≥ 1, where U and D(ε F ) are Coulomb repulsion and the DOS at the Fermi level, respectively. 4 Given the fact that T C decreases as x increases, it is likely that U and/or D(ε F ) is changed by V-substitution in the LaV x Cr 1−x Ge 3 system. With the increasing level of V-doping, the ferromagnetism is continuously suppressed, and will eventually disappear at a critical V-concentration x c . However, due to the lack of higher V-doped samples, x c can not be identified precisely in this study. Similarly, in the case of Curie-Weiss temperature, clear suppression in θ c by V-doping can be observed, as shown in fig. 13 (a) . Again, this implies the ferromagnetic interaction is weakened by V-substitution.
Given the values of µ S and µ eff , the Rhodes-Wolfarth ratio (RWR) 37 can be calculated, seen in fig. 13 (b) . According to Rhodes and Wolfarth, RWR = µ c /µ S , where µ c is related to the number of moment carriers, and can be obtained from µ c (µ c +1)=µ 2 eff . While RWR = 1 is an indication of localized magnetism, larger RWR values suggest the existence of itinerant ferromagnetism. In our case, RWR of LaV x Cr 1−x Ge 3 ranges from ≃ 1.4 for x = 0 to ≃ 3.9 for x = 0.21, suggesting the ferromagnetism is itinerant. In addition, as V-concentration increases, the change of RWR as a function of T C exhibits very similar behavior as seen in the original Rhodes-Wohlfarth plot. 37 It should be noted that the suppression of ferromagnetism does not necessarily lead to a QPT, new magnetic state, such as spin glass, may also emerge.
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However, in the case of the LaV x Cr 1−x Ge 3 series, given the RWR ratio and the fact that both µ S and µ eff decrease as the V-concentration increases, it is promising for it being a potential QCP system.
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We further suppressed the ferromagnetism for x = 0.16 by pressure up to 4.9 GPa. As seen in fig. 11 , the Curie temperature decreases as the applied pressure increases, at an initial rate of dT C /dp ≃ -11.7 K/GPa below 2.8 GPa. The ferromagnetic signal vanishes at ≃ 3.3 GPa, and the ferromagnetism in x = 0.16 appears to be completely suppressed. Our data clearly show that this system can be brought to a QPT and, hopefully a QCP. It will be very interesting to study the compounds via transport measurements under pressure and evaluate their critical exponents at p c . In addition, alternative methods of growing higher x compounds or pressure studies on pure LaCrGe 3 will be possible ways to tune the potential QCP system as well.
